Abstract. It is well known that there is a large difference in focal mechanism solutions of events even if they occur within a certain small area. Considering earthquake-generating stress to be uniform in a studied area, we developed a new method for simultaneously determining the stress tensor and the orientation of fault planes for many events by the use of polarity data of P waves. First, the number of inconsistent stations is calculated for various values of three parameters in the focal mechanism solution, with intervals of 10 ø. This calculation is made for all the events used. Then, four parameters def'ming the stress tensor are determined by a grid search using the data calculated above with the assumption that the slip direction in the fault plane should be parallel to the direction where the shear stress on the plane becomes maximum. A numerical test is made by applying the present method to an artificial data set composed of 25 events with 25 x 25 readings. It is found that a stable solution of the stress tensor is determined by the inversion and about 60% of fault planes are distinguished from auxiliary planes. There are no events whose auxiliary planes are incorrectly determined as fault planes. This method is used to estimate the earthquake-generating stress in the aftershock area of the 1984 western Nagano prefecture earthquake, central Japan. The results obtained show that the maximum principal stress is horizontal in the direction of N80øW-S80*E. There are strike-slip events having fault planes almost perpendicular to the fault plane of the main shock.
Most of the events occurring in the San Andreas fault zone are strike-slip and one of the nodal planes is almost parallel to the San Andreas fault [Jones, 1988] . On the contrary, measure- This makes it difficult to estimate whether discrepancies between calculated and observed slip directions are smaller than or larger than observation errors. Therefore it is rather difficult to say that the fault plane is definitely distinguished from the auxiliary plane. However, if original data of P wave polarity readings are used, it is possible to estimate whether these discrepancies are smaller or larger than the observation error.
In the present study, considering the existence of a large estimation error in the individual focal mechanism solutions, we developed a new method to determine simultaneously the stress tensor and the orientations of fault planes. This method was applied to determination of the stress tensor in the western part of Nagano Prefecture, central Japan where a destructive earthquake of M6.8 occurred in 1984.
Theory
The stress field is assumed to be uniform in a study area, and earthquake faults occur along weak planes which are distributed randomly. A double-couple focal mechanism solution has two sheets of nodal planes. If one of the nodal planes is assumed to be the fault plane, the slip direction of the faulting is determined from observed polarity data ( Figure 1 ). Similar to Gephart and Forsyth [1984] , we also assume that the slip direction of the faulting is parallel to a direction where the shear stress becomes maximum. The goal of the present work is to determine simultaneously parameters of the stress tensor and the orientation of fault planes for many events by the use of P wave polarity data.
There are six (6) independent components in the stress tensor. We put values of the principal stress to be 0.1, 02, and 
where B0 and To are Bo = PZg / IPzgl,
To = PB0. 
Gephart and Forsyth's assumption is that the slip direction should be parallel to a direction where shear stress becomes maximum. Equation (15) becomes maximum when toi +too =jr/2, and becomes minimum when (•. +ab =-Jr/2. Since the signs for X• and Yi are taken in order that they satisfy equations (13) and (14), the shear stress becomes minimum in the slip direction. Therefore we have the equation
Putting ( We determined the earthquake-generating stress by applying the present method to porality data from aftershocks of the 1984 western Nagano prefecture earthquake. The obtained direction of the maximum principal stress is horizontal and N80øW-S80øE in the aftershock area. Ooida et al. [1989] pointed out that the average direction of pressure axes for focal mechanism solutions of individual aftershocks is nearly horizontal and N63øW. The difference of angles between the two directions is small in the aftershock area. Zoback et al. [1987] pointed out the existence of a large difference in the orientation of the principal stress obtained from focal mechanisms and from in situ stress measurements along San Andreas fault. Making the stress tensor inversion with the use of focal mechanism solutions for events occurring in the subduction zone of the Tohoku district, Japan, Magee and Zoback [1993] showed that the minimum principal stress is almost perpendicular to the subducting plate. The large difference between the two directions suggests that there are many weak planes in a region along San Andreas fault or the subducting plate, which are nearly parallel to the fault or the plate boundary. On the other hand, the 1984 western Nagano prefecture earthquake occurred in an area near an active volcano, where there are no fault traces found on the surface. The consistency of the two directions, the direction of the average pressure axis and that of the obtained maximum principal stress, may suggest that there is no preferred orientations of weakness in the focal region of the 1984 western Nagano prefecture earthquake.
Conclusions
A new method of the stress tensor inversion was developed. Polarity data for many events are inverted to determine stress tensor and the orientation of fault planes. It was shown from the application of the present method to artificial data that this method is effective in distinguishing fault planes from auxiliary planes. The application of this method to actual polarity data from aftershocks of the 1984 western Nagano prefecture earthquake shows that the maximum principal stress in the area is horizontal in the direction of N80øW-S80øE. There are many events having strike-slip faulting, but fault planes of some events are almost perpendicular to the fault plane of the main shock.
